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Agilent Technologies 16522A 
200 M Vectors/s Pattern Generator 
(16700-series version) 


The Agilent 16522A pattern generator module is an expandable stimulus tool 
designed for the 16700-Series Logic Analysis System. The 16522A provides digital 
design teams the ability to emulate missing devices and to functionally test 
prototypes. 

Key Characteristics 


Some of the key characteristics of the Agilent Technologies 16522A are as 
follows: 


Output Channel: 20 channels at 200 MHz clock; 40 channels at 1OOMHz clock. 
Memory Depth: 258,048 of vectors. 


Logic Level (data pods): TTL, 3-state TTL/3.3v, 3-state TTL/CMOS, ECL 
terminated, ECL unterminated, and differential ECL (without pod). 


Data Inputs: 3-bit pattern level sensing (clock pod). 
Clock Output: Synchronized to output data, delay of 11 ns in 9 steps (clock pod). 
Clock Input: DC to 200 MHz (clock pod). 


Internal Clock Period: Programmable from 5 ns to 250 us ina 1, 2, 2.5, 4, 5, 8 
sequence. 


External Clock Period: DC to 200 MHz. 

External Clock Duty Cycle: 2 ns minimum high time. 
Maximum Number of “IF condition” blocks at 50 MHz clock: 1 
Maximum Number of Different Macros: 100 

Maximum Number of Lines in a Macro: 1024 

Maximum Number of Macro Invocations: 1,000 


Maximum Number of Repeat Loop Invocations: 1,000 











Maximum Number of “Wait” Event Patterns: 4 


Service Strategy 


The service strategy for this instrument is the replacement of defective 
assemblies. This service guide contains information for finding a defective 
assembly by testing and servicing the Agilent 16522A pattern generator module. 


The module can be returned to Agilent Technologies for all service work, 
including troubleshooting. Contact your nearest Agilent Technologies Sales 
Office for more details. 





Application 


This service guide applies to the Agilent 16522A pattern generator module 
installed in the 16700-series logic analysis system mainframes running operating 
system version A.02.00. 


The Agilent 16522A uses operating system version A.01.00 or higher. 





The Agilent 16522A Pattern Generator 








In This Book 


This book is the service guide for the Agilent 16522A 200 M Vectors/s Pattern 
Generator module. Place this service guide in the 3-ring binder supplied with 
your 16700-Series Logic Analysis System Service Manual. 


This service guide has eight chapters. 


Chapter 1 contains information about the module and includes accessories for 
the module, specifications and characteristics of the module, and a list of the 
equipment required for servicing the module. 


Chapter 2 tells how to prepare the module for use. 

Chapter 3 gives instructions on how to test the performance of the module. 
Chapter 4 contains calibration instructions for the module. 

Chapter 5 contains self-tests and flowcharts for troubleshooting the module. 


Chapter 6 tells how to replace the module and assemblies of the module and how 
to return them to Agilent Technologies. 


Chapter 7 lists replaceable parts, shows an exploded view, and gives ordering 
information. 


Chapter 8 explains how the pattern generator works and what the self-tests are 
checking. 
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General Information 


This chapter lists the accessories, the characteristics, and the recommended test 
equipment. 


Chapter 1: General Information 
Accessories 





Accessories 


The following accessories are supplied with the 16522A pattern generator module. 


Accessories Supplied Agilent Part Number Oty 
RIBBON CABLE ID CLIP 16500-41201 6 
DATA OUTPUT CABLES 16522-61601 5 
CLOCK CABLE 16522-61602 | 
INTERCONNECT CABLE 16522-61603 1 





Environmental Characteristics 


Clock Probes 
uN Maximum Input Voltage + 40 V, CAT |, CAT | = Category |, secondary power line isolated circuits. 


Operating Environment 


Temperature Instrument, 0 °C to 55 °C (+32 °F to 131 °F). 
Probe lead sets and cables, 0 °C to 65 °C (+32 °F to 149 °F). 
Humidity Instrument, probe lead sets, and cables, up to 95% relative humidity at 
+40 °C (+122 °F). 
Altitude To 4600 m (15,000 ft). 
Vibration Operating: Random vibration 5 to 500 Hz, 10 minutes per axis, =0.3 g (rms). 


Non-operating: Random vibration 5 to 500 Hz, 10 minutes per axis, =2.41 g 
(rms); and swept sine resonant search, 5 to 500 Hz, 0.75 g (0-peak), 
5 minute resonant dwell at 4 resonances per axis. 


Operating power supplied by mainframe. 
Indoor use only. 
Pollution Degree 2. 
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Recommended Test Equipment 


Equipment Required 
P zt err Recommended r 
Equipment Critical Specifications Model/Part Use 
Oscilloscope > 500 MHz Bandwidth 54820A T 
Probe 500 MHz Bandwidth TI60A 
Output Data Pod no substitute 104604 - series 


*A = Adjustment, P = Performance Tests, T = Troubleshooting 


**Instructions for making these test connectors are in chapter 3, “Testing Performance.” 





Chapter 1: General Information 
Recommended Test Equipment 
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To inspect the module 13 

To prepare the mainframe 14 

To configure a one-card module 15 
To configure a multi-card module 16 
To install the module 20 

To turn on the system 22 

To test the module 22 

To clean the module 23 


Preparing for Use 


This chapter gives you instructions for preparing the module for use. 


Chapter 2: Preparing for Use 


Power Requirements 


All power supplies required for operating the pattern generator are supplied 
through the backplane connector in the mainframe. 


Operating Environment 


The operating environment is listed in chapter 1. Note the non-condensing humidity 
limitation. Condensation within the instrument can cause poor operation or malfunction. 
Provide protection against internal condensation. 


The pattern generator module will operate at all specifications within the temperature 
and humidity range given in chapter 1. However, reliability is enhanced when operating 
the module within the following ranges: 


Temperature: +20 °C to +35 °C (+68 °F to +95 °F) 
Humidity: 20% to 80% non-condensing 


Storage 


Store or ship the pattern generator in environments within the following limits: 
e Temperature: -40 °C to +75 °C (-40 °F to +167 °F) 

e Humidity: Up to 90% at 65 °C 

e Altitude: Up to 15,300 meters (50,000 feet) 


Protect the module from temperature extremes which cause condensation on the 
instrument. 
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Chapter 2: Preparing for Use 
To inspect the module 





To inspect the module 


Inspect the shipping container for damage. 


If the shipping container or cushioning material is damaged, keep them until you have 
checked the contents of the shipment and checked the instrument mechanically and 
electrically. 


Check the supplied accessories. 
Accessories supplied with the module are listed in chapter 1, "Accessories Supplied." 
Inspect the product for physical damage. 


Check the module and the supplied accessories for obvious physical or mechanical 
defects. If you find any defects, contact your nearest Agilent Technologies Sales Office. 
Arrangements for repair or replacement are made, at Agilent Technologies option, 
without waiting for a claim settlement. 
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CAUTION 


CAUTION 


CAUTION 


Chapter 2: Preparing for Use 
To prepare the mainframe 





To prepare the mainframe 
Turn off the mainframe power before removing, replacing, or installing the module. 


Electrostatic discharge can damage electronic components. Use grounded wrist-straps 
and mats when performing any service to this module. 


Remove power from the instrument. 


a_ Exit all logic analysis sessions. In the session manager, select Shutdown. 
b At the query, select Power Down. 

c When the “OK to power down” message appears, turn the instrument off. 
d_ Disconnect the power cord. 

e Disconnect any input or output connections. 


Plan your module configuration. 

If you are installing a one-card module, use any available slot in the mainframe. 

If you are installing a multi-card module, use adjacent slots in the mainframe. 

Loosen the thumb screws. 

Cards or filler panels below the slots intended for installation do not have to be removed. 


Starting from the top, loosen the thumb screws on filler panels and cards that need to be 
moved. 








TOP CARD 


vy Ss 
se 
K | 








Starting from the top, pull the cards and filler panels that need to be moved 
halfway out. 


All multi-card modules will be cabled together. Pull these cards out together. 


Remove the cards and filler panels. 


Remove the cards or filler panels that are in the slots intended for the module installation. 
Push all other cards into the card cage, but not completely in. This is to get them out of 
the way for installing the module. 


Some modules for the logic analysis system require calibration if you move them to a 
different slot. For calibration information, refer to the manuals for the individual modules. 
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CAUTION 


Chapter 2: Preparing for Use 
To configure a one-card module 





To configure a one-card module 


e When shipped separately, the module is configured as a one-card module. The cables 
should be connected as shown in the figure. 


e To configure a multicard module into one-card modules, remove the cables 
connecting the cards. Then connect the free end of the 2x10 cable to the connector 
labeled "Master Output" (J8) on each card (see figure below). 


If you pull on the flexible ribbon part of the 2x10 cable, you might damage the cable 
assembly. Using your thumb and finger, grasp the ends of the cable connector. Apply 
pressure to the ends of the cable connector to disengage the metal locking tabs of the 
connector from the cable socket on the board. Then pull the connector from the cable 
socket. 
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Chapter 2: Preparing for Use 
To configure a multi-card module 





To configure a multi-card module 


1 Plan the configuration. Multicard modules can only be connected as shown in 
the illustration. Select the card that will be the master card, and set the 
remaining cards aside. 





























ree Expanders Four Expanders 




















16522E07 
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Chapter 2: Preparing for Use 
To configure a multi-card module 


2 On the expander card, disconnect the end of the 2x10 cable that is plugged into 
the connector labeled “Master Output.” 


CAUTION If you pull on the flexible ribbon part of the 2x10 cable, you might damage the cable 
assembly. 


Using you thumb and finger, grasp the ends of the cable connector. Apply pressure to the 
ends of the cable connector to disengage the metal locking tabs of the connector from the 
cable socket on the board. Then, pull the connector from the cable socket. 





16522E08 
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Chapter 2: Preparing for Use 
To configure a multi-card module 


Place the master card on top of any expander cards that are under the master 
card. Feed the free end of the 2x10 cables of the expander cards through the 
cable access holes to the master card. Plug the 2x10 cables into J9 (bottom-most 
expander in a five-card configuration) and J10 (expander that is next to the 
master card) on the master card. 


The illustration below shows the bottom three cards of a five-card configuration. 
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Chapter 2: Preparing for Use 
To configure a multi-card module 


4 Place the remaining expander cards on top of the master board. Feed the free 
end of the 2x10 cables of the expander cards through the access holes to the 
master card. Plug the 2x10 cables into J11 (expander that is next to the master 
card) and J12 (top-most expander in a four or five-card configuration) on the 
expander cards. 
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Chapter 2: Preparing for Use 
To install the module 





To install the module 
1 Slide the cards above the slots for the module about halfway out of the 
mainframe. 


2 With the probe cables facing away from the instrument, slide the module 
approximately halfway into the mainframe. 





























T 
1652221 





3 Slide the complete module into the mainframe, but not completely in. 
Each card in the instrument is firmly seated and tightened one at a time in step 5. 


4 Position all cards and filler panels so that the endplates overlap. 
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Chapter 2: Preparing for Use 
To install the module 


5 Seat the cards and tighten the thumbscrews. 
Starting with the bottom card, firmly seat the cards into the backplane connector of the 
mainframe. Keep applying pressure to the center of the card endplate while tightening 
the thumbscrews finger-tight. Repeat this for all cards and filler panels starting at the 
bottom and moving to the top. 





1053085 


CAUTION Correct air circulation keeps the instrument from overheating. For correct air 
circulation, filler panels must be installed in all unused card slots. Keep any extra filler 


panels for future use. 
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Chapter 2: Preparing for Use 
To turn on the system 





To turn on the system 


1 Connect the power cable to the mainframe. 
2 Turn on the instrument power switch. 


When you turn on the instrument power switch, the instrument performs powerup tests 
that check mainframe circuitry. After the powerup tests are complete, the screen will 
look similar to the sample screen below. 



























































165220 
200Mvector/s Pattern Generator 




















To test the module 


The pattern generator module does not require an operational accuracy calibration, full 
calibration, or adjustment. After installing the module, you can test and use the module. 


e Ifyou require a test to initially accept the operation, perform the self-tests in 
chapter 3. 


e Ifthe module does not operate correctly, go to the beginning of chapter 5, 
“Troubleshooting”. 
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Chapter 2: Preparing for Use 
To clean the module 





To clean the module 


e With the mainframe turned off and unplugged, use mild detergent and water to clean 
the rear panel. 


e Do not attempt to clean the module circuit board. 
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Chapter 2: Preparing for Use 
To clean the module 
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Perform the power-up tests 27 


To perform the self-tests 28 


Testing Performance 


Chapter 3: Testing Performance 


To ensure the logic analysis system is operating correctly, you can perform 
software tests (self-tests) on the system. Directions for performing the software 
tests are given in this chapter. 


This chapter normally tells you how to test the performance of the logic analysis 
system against the specifications listed in chapter 1. Because there are no 
specifications for the 16522A, there are no performance verification tests. 


Self-Tests 


There are two types of self-tests: self-tests that automatically run at power-up, 
and self-tests that you select on the screen. For descriptions of the tests, refer to 
chapter 8 “Theory of Operation.” 


Perform the self-tests as an acceptable test when receiving the logic analysis 
system or when the logic analysis system is repaired. 


If a test fails, refer to chapter 5, “Troubleshooting.” 
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NOTE 
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Chapter 3: Testing Performance 





Perform the power-up tests 


The logic analysis system automatically performs power-up tests when you apply power 
to the instrument. Any errors are reported in the boot dialogue. Serious errors will 
interrupt the boot process. 


The power-up tests are designed to complement the instrument on-line Self Tests. Tests 
that are performed during power-up are not repeated in the Self Tests. 


The monitor (16700 only), keyboard and mouse must be connected to the mainframe to 
observe the results of the power-up tests. 


The 16700A does not require a monitor or keyboard. The 16702B does not require a mouse, 
keyboard, or monitor. 


Disconnect all inputs and exit all logic analysis sessions. 


In the Session Manager, select Shutdown. In the window, select Powerdown. 


When the “OK to power down” message appears, turn off the power switch. 


After a few seconds, turn the power switch back on. Observe the boot dialogue 
for the following: 


e ensure all of the installed memory is recognized 

e any error messages 

e interrupt of the boot process with or without error message 

A complete transcript of the boot dialogue is in Chapter 8, “Theory of Operation”. 
During initialization, check for any failures. 


If an error or an interrupt occurs, refer to Chapter 5, “Troubleshooting”. 
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Chapter 3: Testing Performance 





To perform the self-tests 


The self-tests verify the correct operation of the logic analysis system. Self-tests 
can be performed all at once or one at a time. While testing the performance of 
the logic analysis system, run the self-tests all at once. 


Launch the Self-Tests 
a_ Inthe System Window, select the System Admin icon. 


b Inthe System Administration window, select Self-Test... 
ce Inthe query pop-up, choose Yes to exit the current session. 


The Self-Test closes down the current session because the test algorithms leave the 
system in an unknown state. Re-launching a session at the end of the tests will ensure the 
system is properly initialized. 


In the Self-Test window choose Test All. 


When the tests are finished, the Status will change to TEST passed or TEST failed. You 
can find detailed information about the test results in the Status Message field of the Self- 
Test window. 


The System CPU Board tests returns Untested because the CPU tests require user action. 
To test the CPU Board, select CPU Board, then choose each test individually. 


For more information on tests that are not executed, refer to Chapter 8, 
“Troubleshooting.” 


Select Quit to exit the Test menu. 


In the Session Manager, select Start Session This Display to re-launch a logic 
analysis session. 
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Calibrating 


This chapter gives you instructions for calibrating the pattern generator. 


Chapter 4: Calibrating 


Calibration Strategy 


The 16522A pattern generator does not require an operational accuracy 
calibration. 
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To use the flowcharts" on page 32 
To verify pattern output" on page 36 
To exit the test system" on page 38 


Troubleshooting 


This chapter helps you troubleshoot the module to find defective assemblies. 


CAUTION 


Chapter 5: Troubleshooting 
To use the flowcharts 


The troubleshooting section consists of flowcharts, self-test instructions, and a 
cable test. 


If you suspect a problem, start at the top of the first flowchart. During the 
troubleshooting instructions, the flowcharts will direct you to perform the self- 
tests or the cable test. 


The service strategy for this instrument is the replacement of defective 
assemblies. This module can be returned to Agilent for all service work, including 
troubleshooting. Contact your nearest Agilent Technologies Sales Office for more 
details. 


Electrostatic discharge can damage electronic components. Use grounded wrist-straps 
and mats when you perform any service to this instrument or to the cards in it. 





To use the flowcharts 


Flowcharts are the primary tool used to isolate defective assemblies. The flowcharts refer 
to other tests to help isolate the trouble. The circled numbers on the charts indicate 
connections with the other flowcharts. Start your troubleshooting at the top of the first 
flowchart. 
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Chapter 5: Troubleshooting 
To use the flowcharts 










Apply Power 


2x10 cable(s) faulty or 
not installed correctly 
on circuit board(s). 
Check 2x10 cable(s) 
Refer to Chapter 2. 























Are ALL cards 
properly seated in the 
mainframe? 


Does the display 
show the module 
config correctly? 





Remove power and 
Do the procedure To run properly seat all cards in 
the self tests in Chapter 3 the mainframe. 
on the suspect module. 
































Does the module 
self-test pass? 


Are expander boards 
installed? 


Remove power from the 
mainframe. 





2x10 cable(s) faulty or 
not installed correctly 
on circuit board(s). 
Check 2x10 cable(s) 

Refer to Chapter 2. 











Are 2x10 cables 
properly seated? 








Remove power, replace 
defective board. Reapply 
power and re-run module 
self-tests. 














Exit the Self Test and start 


: Reseat 2x10 cable(s) 
a logic analyzer session. 











Troubleshooting Flowchart 1 
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Chapter 5: Troubleshooting 


To use the flowcharts 





Is the user problem 
still present? 














Perform procedure "To 
verify the pattern output" 
on suspect pod. 















Does pattern output 
test pass? 











Replace pod with known 
good pod and repeat 
procedure. 















Does pattern output 
test pass? 








Replace cable with 
known good cable and 





repeat procedure. 














Does the pattern 
output test pass? 





Yes 





Replace defective board. 











; 








The module is functioning 
properly. 











Replace suspect pod. 











Replace suspect cable. 








Troubleshooting Flowchart 2 
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Chapter 5: Troubleshooting 
To run the self-tests 





To run the self-tests 


Self-tests identify the correct operation of major, functional subsystems of the 
module. You can run all self-tests without accessing the module. If a self-test fails, 
the troubleshooting flowcharts instruct you to change a part of the module. 


To run the self-tests: 


In the System window, select System Admin. 

In the System Administration window, select the Admin tab, then select Self- 
Test. At the Test Query window, select Yes. 

The tests can be run individually, or all the tests can be run by selecting Test All 
at the bottom of the Self Test window. Note that if Test All is selected, system 
tests requiring user action will not be run. For more information, refer to Chapter 
8 in the mainframe service manual. 


In the Self Test window under the System tab, select System CPU Board. 
Run the floppy drive test. 


a_ Inthe Self Test: System CPU Board window, select Floppy Drive Test. 


b_ Insert a DOS-formatted disk with 300KB of available space in the mainframe floppy 
drive. 


ce Inthe Test Query window, select OK 


The Test Query window instructs you to insert the disk into the disk drive. the other 
System CPU Board tests require similar user action to successfully run the test. 


In the Self Test: System CPU Board window, select Close to close the window. 


In the Self Test window, select PCI Board. Select Test All to run all PCI board 
tests. 


In the Self Test window, select Master Frame tab. Select the 16522A module to 
be tested, then select Test All to run all the module tests. The module test status 
should indicate PASSED (see screen on next page). 
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Chapter 5: Troubleshooting 
To verify pattern output 


| x) Self Test 


safe] Rs | 


3 TEST passed "IF Instruction Test" (#tests=1) 

+ TEST passed "RAM Test" (#tests=1) 

+ TEST passed "Wait Test" (#tests=1) 

+ TEST passed "Instruction Interrupt Test" (#tests=1) 
+ TEST NOT EXECUTED “Checkerboard SOM" (#tests=0) 

+ TEST NOT EXECUTED “Walking Ones SOM" (#tests=0) 





Refer to Chapter 8 in the mainframe service manual for more information on 
system tests that are not executed. 





To verify pattern output 


NOTE: Before doing this procedure, the Self-Tests must be launched. Do steps 1 and 2 in the 
previous procedure “To run the self-tests.” 


Equipment Required 











Equipment Critical Specification Recommended Model/Part 
Oscilloscope > 500 MHz Bandwidth 54820A 

Probe 500 MHz Bandwidth 1160A 

Output Data Pod no substitute 10460A-series 








1 Connect one of the 10460-series data pods the end of the pattern generator Pod 1 
cable. 


2 Start the test pattern output. 


a_ Inthe Self Test window, select the Master Frame tab. 
b_ Under the Master Frame tab, select the 16522A module to be tested. 
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Chapter 5: Troubleshooting 
To verify pattern output 


ce Inthe 16522A Self Test window, select checkerboard 50M. 


i Self Test: 16522A 200Mvector/s Pattern Generator |x| 





_____IF Instruction Test | 9 0 Not executed 
RN Test iS 9 0 Not executed 
Wait Test 9 0 Not executed 
____Instruction Interrupt Test | 9 0 Not executed 
Checkerboard SOM 9 0 Not executed 
Walking Ones SOM 9 0 Not executed 


™ 





3 Using an oscilloscope, verify the existence of logic-level transitions by touching 
the oscilloscope probe to each channel of Data Pod 1 and doing an Autoscale. 
The signal levels that appear on the oscilloscope display should correspond with 
the logic levels represented by the 10460-series pod being used. 


x) 2GSa/s Oscilloscope D - Scope<D> |. {Of x! 
File Window Setup Autoscale Options Help 


| > ml els elvis 


Channels Memories | Measure | Markers | Display | Comments { 












_j orf 


100 mV/div  — 





500 mV/div 


ZI 














i a 
a... > aa Lane 


4 Repeat step 3 for each of the remaining data pods. 


5 Connect one of the 10460-series clock pods to the end of the pattern generator 
clock cable. 


6 Using the oscilloscope as in step 3, verify the existence of logic-level transitions 
by touching the oscilloscope probe to each clock output of the clock pod. 
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Chapter 5: Troubleshooting 
To exit the test system 


In the pattern generator Output Patterns menu, select the Stop icon, then select 
Close to exit the 16522A Self Test window. 





To exit the test system 


To exit the test system 


Select Close to close any module or system test windows. 
In the Self Test window, select Quit. 


In the session manager window, select Start Session to launch a new logic 
analyzer session. 
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To remove the module 41 
To replace the circuit board 41 
To replace the module 43 


To return assemblies 45 


Replacing Assemblies 


This chapter contains the instructions for removing and replacing the pattern 
generator module and the circuit board of the module, as well as the instructions 
for returning assemblies. 


Chapter 6: Replacing Assemblies 


CAUTION Turn off the instrument before installing, removing, or replacing a module in the 
instrument. 


Tools Required 


e A T10 TORX screwdriver, to remove screws connecting the probe cables and screws 
connecting the back panel. 


e A 1/4-inch hollow-shaft nutdriver, to remove the nut holding the cable to the module 
panel insert. 
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Chapter 6: Replacing Assemblies 
To remove the module 





To remove the module 


Electrostatic discharge can damage electronic components. Use grounded wriststraps 
and mats when performing any service to this module. 


Remove power from the instrument. 

a_ Exit all logic analysis sessions. In the session manager, select Shutdown. 
b_ At the query, select Power Down. 

c When the “OK to power down” message appears, turn the instrument off. 
d_ Disconnect the power cord. 

Loosen the thumb screws. 


Starting from the top, loosen the thumb screws on the filler panels and cards located 
above the module and the thumb screws of the module. 



































Starting from the top, pull the cards and filler panels located above the module 
half-way out. 


If the module consists of a single card, pull the card completely out. 
If the module consists of multiple cards, pull all cards completely out. 
Push all other cards into the card cage, but not completely in. 

This is to get them out of the way for removing and replacing the module. 
If the module consist of a single card, replace the faulty card. 


If the module consists of multiple cards, remove the 2x10 cables from J9, J10, J11, and 
J12 from the master card. Remove the faulty card from the module. 





To replace the circuit board 


1 Remove power from the mainframe. 
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Chapter 6: Replacing Assemblies 
To replace the circuit board 


Remove the 16522A module from the mainframe. 
Remove the three screws that secure the cable clamp to the rear panel. 


If you are replacing a single cable, unplug the cable and continue with “To install 
the cables” on page 42. 


If you are replacing the circuit board, unplug all cables from the board. Continue 
with “To replace the circuit board.” 








To replace the circuit board 


Remove the cables (use procedure above). 


Remove four screws attaching the ground spring and rear panel to the circuit 
board, then remove the back panel and ground spring. 


Replace the faulty circuit board with a new circuit board. On the circuit board, 
make sure the 20-pin ribbon cable is connected between J7 and J8. 


Position the ground spring and back panel on the back edge of the replacement 
circuit board. Install four screws to connect the back panel and ground spring to 
the circuit board. 


Continue with “To install the cables.” 


To install the cables 


Plug the five data cables and the clock cable in the appropriate connectors on 
the circuit board. If a single cable is being replaced, plug the cable in the 
appropriate connector. 
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Chapter 6: Replacing Assembli 


es 


To replace the module 


Note that the clock cable is connected to J6 on the 16522A board. 


Position the cables on the rear panel so the cable clamp can be properly 
installed on the rear panel. 


Install three screws that secure the cable clamp onto the rear panel. 
Install the 16522A module into the mainframe. 





To replace the module 


If the module consists of one card, go to step 2. 


If the module consists of more than one card, connect the cables together in a master/ 
expander configuration. Follow the procedure “To configure a multi-card module” in 
chapter 2. 


Slide the cards above the slots for the module about halfway out of the 
mainframe. 


With the probe cables facing away from the instrument, slide the module 
approximately halfway into the mainframe. 
































4 Slide the complete module into the mainframe, but not completely in. 


Each card in the instrument is firmly seated and tightened one at a time in step 6. 
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To replace the module 


Position all cards and filler panels so that the endplates overlap. 


2s. el 
Ty 


‘| sore a 


Neale 


Seat the cards and tighten the thumbscrews. 


Starting with the bottom card, firmly seat the cards into the backplane connector of the 
mainframe. Keep applying pressure to the center of the card endplate while tightening 
the thumbscrews finger-tight. Repeat this for all cards and filler panels starting at the 
bottom and moving to the top. 


Correct air circulation keeps the instrument from overheating. For correct air 
circulation, filler panels must be installed in all unused card slots. Keep any extra filler 
panels for future use. 
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To return assemblies 


Before shipping the module to Agilent, contact your nearest Agilent Technologies Sales 
Office for additional details. 


Write the following information on a tag and attach it to the module. 
e Name and address of owner 

¢ Model number 

e Serial number 

e Description of service required or failure indications 


Remove accessories from the module. 

Only return accessories to Agilent if they are associated with the failure symptoms. 
Package the module. 

You can use either the original shipping containers, or order materials from an Agilent 


sales office. 


For protection against electrostatic discharge, package the module in electrostatic 
material. 


Seal the shipping container securely, and mark it FRAGILE. 
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Replaceable Parts 


This chapter contains information for identifying and ordering replaceable parts 
for your module. 


Chapter 7: Replaceable Parts 
Replaceable Parts Ordering 





Replaceable Parts Ordering 


Parts listed 


To order a part on the list of replaceable parts, quote the Agilent Technologies part 
number, indicate the quantity desired, and address the order to the nearest Agilent 
Technologies Sales Office. 


Parts not listed 


To order a part not on the list of replaceable parts, include the model number and serial 
number of the module, a description of the part Gncluding its function), and the number 
of parts required. Address the order to your nearest Agilent Technologies Sales Office. 


Direct mail order system 


To order using the direct mail order system, contact your nearest Agilent Technologies 
Sales Office. 


Within the USA, Agilent Technologies can supply parts through a direct mail order 
system. The advantages to the system are direct ordering and shipment from the Agilent 
Part Center in Mountain View, California. There is no maximum or minimum on any mail 
order. (There is a minimum amount for parts ordered through a local Agilent 
Technologies Sales Office when the orders require billing and invoicing.) Transportation 
costs are prepaid (there is a small handling charge for each order) and no invoices. 


In order for Agilent Technologies to provide these advantages, a check or money order 
must accompany each order. Mail order forms and specific ordering information are 
available through your local Agilent Technologies Sales Office. Addresses and telephone 
numbers are located in a separate document shipped with the 1/6700-series Logic 
Analysis System Service Manual. 


Exchange assemblies 
Some assemblies are part of an exchange program with Agilent Technologies. 


The exchange program allows you to exchange a faulty assembly with one that has been 
repaired and performance verified by Agilent Technologies. 


After you receive the exchange assembly, return the defective assembly to Agilent 
Technologies. A United States customer has 30 days to return the defective assembly. If 
you do not return the defective assembly within the 30 days, Agilent Technologies will 
charge you an additional amount. This amount is the difference in price between a new 
assembly and that of the exchange assembly. For orders not originating in the United 
States, contact your nearest Agilent Technologies Sales Office for information. 
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16522A Replacement Parts 


16522 Replaceable Parts 


Ref 
Des. 


Al 
Al 


Hl 
H2 
H3 
H4 


MP1 
Mp2 
MP3 
MP4 
MP5 





MP6 


Wl 
W2 
W3 


Part Number 


16522-69501 
16522-66501 


0510-0684 
0515-0430 
0515-0665 
16500-22401 


16500-41201 
16500-29101 
16510-40501 
16510-40502 
01650-94309 
16522-94301 


16522-61601 
16522-61602 
16522-61603 


Qty 


So fF WO DW 


Description 


Rebuilt circuit board 


Circuit board assembly 


Retaining ring 
Machine screw 
MSPH M2X14 T10 


Rear panel screw 


Ribbon cable ID clip 
Ground Spring 
Rear panel 

Cable clamp 

Probe label 

ID label 


Data Cable (J1-J5) 
Clock cable (J6) 


Interconnect cable 
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Exploded View 














16522E14 





Exploded view of the 16522A pattern generator. 
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Theory of Operation 


This chapter presents the theory of operation for the pattern generator module 
and describes the self-tests. 


Chapter 8: Theory of Operation 
Block-Level Theory 


The information in this chapter is to help you understand how the module 
operates and what the self-tests are testing. This information is not intended for 
component-level repair. 





Block-Level Theory 


The 16522 Pattern Generator 
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Instruction Memory. The instruction memory holds the programmable vector flow 
information and is paced in parallel with the data memory. User-programmable 
instructions are stored in instruction memory and control the pattern flow output. 


Data Memory. Consisting of six 4Mx16 DRAM ICs and RAM addressing circuitry, the 
data memory stores the desired pattern that appears at the module output. The RAM 
addressing circuitry is merely a counter which addresses the pattern locations in data 
memory. When the end of the vector listing is reached, the addressing circuitry is loaded 
from the loop register with the address of the first vector of the listing to provide an 
uninterrupted vector loop. The RAM output is sent to the output driver circuit where the 
patterns are presented into a logic configuration usable by the output pods. 
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Output Driver. The output driver circuit is made up of a series of FIFO queues, latch/ 
logic drivers, and multiplexers. The FIFO queue stabilizes and pipelines the pattern flow 
between data memory and the latch/logic drivers. The latch/logic drivers direct the 
pattern to multiplexers at ECL voltage levels. 


The multiplexers, one per channel, direct the programmed data patterns to the output 
channels. The single-ended ECL-level signals are converted to differential signals, which 
are routed to the output cables and to the pods. Note that the differential ECL output 
signal of the pattern generator modules not suited to directly drive ECL circuitry. 


Clock Circuit. The clock circuit paces the instruction memory, data memory, and the 
FIFO pattern queue and multiplexers in the output driver according to the desired data 
rate. Two phase-locked loops drive the clock circuit according to the user-selected data 
rate. The output of the multiplexer, which represents the user-selected clocking rate, is 
distributed to the above listed subcircuits on both the master board and all expander 
boards that are configured with the master board. 


The output of the clock select multiplexer is also distributed to an external clock out 
circuit. The clock signal is routed to a bank of external clock delay select multiplexer. The 
output of this multiplexer, which represents the desired clock delay, is directed to the 
external clock out pin on the clock pod. Consequently either the internal clock or 
external clock is redirected to the clock out pin with a user-selected clock delay. 


CPU Interface. The CPU interface is a single programmable logic device (PLD) which 
interprets the Agilent 16700-series mainframe backplane logic and translates the logic 
into signals to drive and program the pattern generator module. 


Pod. The Clock or Date Pod converts the differential output ECL signal to logic levels of 
interest. Because the output of the pattern generator module cannot directly drive ECL 
circuitry, the Clock and Data Pod is required to interface the pattern generator with the 
system under test. 





Self-Tests Description 


The self-tests for the pattern generator identify the correct operation of major functional 
areas in the module. 


Address Counter Test. The Address Counter Test contains four subtests (tests 1-4) 
that check the functionality of the column and row address counters for module RAM. 
The four subtests use each of the four loop registers to perform the test. 


The first step of the test is to load memory using the current loop register with a specific 
pattern for the address counter. Memory is loaded with 0x0000 except at predetermined 
RAM row and column positions, which are loaded with OxFFFF. 


The current loop register is used to set the address for the OxFFFF loading. The loop 
register is also used to reset the addresses back to zero for starting the stepping process. 


After memory has been loaded the clock is stepped through all possible RAM addresses 
checking for the correct data at each address. 
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Passing the Address Counter Test implies that each RAM memory locations can be 
accessed by the RAM addressing circuitry while under control of the clocking circuit. 
Passing the test also implies that the loop registers are operating correctly. 


Diagnostic Integer Value 


This test check the counters of the entire module so the diagnostic integer will be valid 
for the master card and all expander-configured cards. The returned integer for a 
particular card has the following format: 


Bit# 15 14, 18, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2,1, 0 
Row/Col Fail row Failed RAM 


Bit 15 is used to flag where the value of the fail row bits (6-14) came from. If the failing 
row value was less than 511 bit 15 is set to zero. If the failing row was greater 511 bit 15 is 
set to one. The failed row bits (6-14) contain a value from 0 to 255. 


Bits 0-5 contain the failure code for the six RAMs on the board. Bits 0-4 contain the 
failure code for the RAM for pods 1-5, and bit 5 contains the failure code for the RAM 
used for instructions. A one in the bit position indicates that that ram provided incorrect 
information. 


Clock Test. The Clock Test checks that the internal clock sources are functioning by 
verifying the presence of a given clock source. The test toggles each clock source in the 
following fashion. First the board is stopped and outputs are disabled. Module RAM is 
loaded with zeros, then the module is placed in the respective mode for the given clock 
and the clock source is selected. The module is then started and the main status checked 
to see that the pipeline is running. The board will then be stopped and the status checked 
to see that the pipeline did stop. 


Passing the Clock Test implies that the module internal clock sources are functioning 
properly, and that the other dependent subcircuits of the module respond to the clock 
signal. 


Diagnostic Integer Value 


This test is only valid for signals on the master board of the configuration. The values 
returned from the expanders will be zero. The integer returned will have the following bit 
format: 


Bit# 15, 14, 13,12 | 11,10,9,8 7,6, 5,4 Bo 10 
200M clk 100M clk 50M clk PLD clk 


Each nibble of the output corresponds to one of the clock sources. The bit pattern of each 
nibble has the following definition: 


0 - passed 

1 - failed to run 

2 - failed to stop 

3 - failed to both run and stop 
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If Instruction Test. This test checks the functionality of the if branching. Instruction 
memory is loaded with a wait on event ‘a’ instruction in the non-if branch of memory and 
a break instruction in the if branch. 


The first pass of the test sets the branch pattern to a never branch condition. The module 
is started and a wait is begun for the vectors to get to the wait instruction. The hardware 
should stop on the wait instruction, not the break. The main status is checked to verify 
this stop condition. 


The second pass of the test sets the branch pattern to always branch. Again the module is 
started and a wait is begun. In this case the break instruction should be the stop 
condition. 


Passing the If Instruction Test implies that CPU addressing RAM addressing, and the 
instruction decoder of the module respond properly to user commands. 


Diagnostic Integer Value 


This test is only valid for signals on the master board of the configuration. The values 
returned from any expansion cards will be zero. The integer returned will have the 
following bit format: 


Bit# 15, 14, 13, 12, 11, 10,9,8,7,6,5,4 | 3,2,1,0 


unused Test Mode 


The Test Mode bit positions have the following meaning: 


0 - passed 

1 - failed to stop on wait in non-if branch 

2 - took if branch on no branch event 

4 - failed to stop on break in if branch 

8 - took non-if branch on any branch event 


RAM Test. The RAM Test does a first order check of the functionality of module RAM. 
The first pass of the test will load the entire RAM with 0x0000. The software will step the 
clock enough times to output one page worth of data. At each clock a test read port for 
each RAM IC in the module will be checked and verified for all 0’s. 


The second pass of the test will load all the RAMS with OxFFFF and then check using the 
same technique as in the first pass, verifying for all F’s. 


The third pass loads memory with an alternating 0x5555 and OxAAAA checkerboard 
pattern. Again the test checks the data in the same fashion as in the first pass. 


Passing the RAM Test implies that each memory location in module RAM can store a logic 
1 or 0. Passing the test also implies that the CPU interface is functioning and can properly 
affect control over the memory and memory addressing. 


Diagnostic Integer Value 


This test checks the RAM of the entire module so the diagnostic integer will be valid for 
the master card and all expander-configured cards. The returned integer for a particular 
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card has the following format: 


Bit# 15,14 13, 12,11, 10,9,8,7,6 | 5,4,3,2,1,0 


Test 1 Fail row Failed test 


Bits 14,15 contain the test that failed where the value is the following: 


1 - failed all zeros test 
2 - failed all ones test 
3 - failed alternating test 


Bits 6-13 contain the row of the page that failed. Bits 0-5 contain the failure code for the 
six RAM ICs on the board. Bits 0-4 contain the failure code for the RAMs for pod 1-5, and 
bit 5 contains the failure code for the RAM used for instructions. A one in the bit position 
indicates that that RAM provided incorrect information. 


Wait Test. This test checks the functionality of the wait command in the instruction 
memory and the status register that reads the wait. The test is performed on each of the 
four event registers. The current wait event being tested is loaded on the first page of 
memory and a break instruction is loaded on the third page of memory. 


The first pass of the test places a wait on no event in the event register. The hardware is 
started and a wait is begun for the vectors to hit the break instruction on the third page. 
The main status is checked to see that the hardware is stopped by the break instruction. 


The second pass of the test places a wait on any condition in the event register. Again the 
hardware is started wait is begun. On this pass the hardware should be stopped by the 
wait condition and not by the break condition. 


The final pass clears the current wait condition using the hardware wait clear command. 
The module should run from current wait to the break condition and once again stop. 


Diagnostic Integer Value 


This test is only valid for signals on the master board of the configuration. The values 
returned from any expansion cards will be zero. The integer returned will have the 
following bit format: 


Bit# 15, 14, 18, 12 11, 10, 9,8 7,6, 5,4 3, 2, 1, 0 
Event D Event C Event B Event A 


Each nibble corresponds to the event register being tested. The value of the nibble for the 
event register has the following definition: 


0 - passed 

1 - failed to stop on break with no event wait 

2 - stopped on wait with setting of no event 

3 - failed to stop on break or wait with wait any event 
4 - failed to stop on wait with wait any event 

5 - failed to clear wait 

6 - stopped on false break condition 
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It should be noted that the value returned will be the last error encountered. 


Instruction Interrupt Test. This test checks the functionality of the break 
command in the instruction memory and the status register that reads the break. 


On the first pass of this test, instruction memory is loaded with zeros (NOP). The module 
is run and the main status register polled to see that the hardware is running. If the 
hardware is stopped the test fails. 


The second pass of the test places the break instruction on the next to last vector in 
memory. Again the hardware is started and the status is read. This time the module 
should stop or the test fails. 


Passing the Instruction Interrupt Test implies that CPU addressing, RAM addressing, and 
the instruction decoder of the module respond properly to user commands. 


Diagnostic Integer Value 


This test is only valid for signals on the master board of the configuration. The values 
returned from any expansion cards will be zero. The integer returned will have the 
following bit formula: 


Bit# 15, 14, 13, 12, 11, 10, 9, 8, 7, 6,5, 4 BA) 


unused Test Mode 


The Test Mode bit positions have the following meaning: 


0 - passed 

1 - stopped without break 

2 - failed to stop from software 

4 - failed to stop with break 

8 - stopped by something other than break 


Output Patterns for testing with an external logic analyzer or 
oscilloscope. The performance test will set up two predefined patterns for examining 
the module from an external analyzer or scope. This allows the user to check the output 
pipeline for functionality and also helps to perform a quick check of all bit locations in the 
data VRAMS. 


The data is output based on the frequency mode chosen by the user: 
50MHz Mode - 20.000 ns period 


Either a checkerboard pattern (alternating “1” and “O” across the output channels) or a 
walking “1” pattern is available. 
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